A specific activator of the ATP-inhibited K+ channels in guinea pig ventricular cells.
The specific activity of a pyridylcyanoguanidine, P-1075, on cardiac potassium current inhibited by internal ATP (KATP) was examined using whole-cell and single-channel recording techniques. At 10 microM, the compound markedly abbreviated ventricular cell action potentials. The effect was reversible by 1 microM glyburide. Whole-cell current experiments showed that the compound elicited a time-independent outward current which had a linear current-voltage relationship between -70 to 0 mV. This current was inhibited by glyburide. Elevation of intracellular ATP from 1 to 5 mM strongly reduced the effect of P-1075 (50 microM) on the current, from 25.5 +/- 1.8 to 3.4 +/- 0.6 pA/pF. Removal of internal ATP, which caused KATP channel to "rundown", markedly diminished the drug effect, suggesting phosphorylation of the channel may be necessary for drug action. Dose-response effect of P-1075 on KATP channel had a Kd of 34.5 microM and a Hill coefficient of 2.0 for the 1 mM ATP experiment and a corresponding 36.6 microM and 2.2 for the 5 mM ATP experiment, implying probably two drug receptor sites. Single-channel recordings indicated that P-1075 increased KATP channel open probability. The complex interaction of ATP and P-1075 with the whole-cell current can be explained by a scheme developed by other investigators based on single-channel results. The compound, at doses of up to 25 microM, did not affect the inwardly and outwardly rectifying K+ currents nor the L-type Ca++ current. We conclude that P-1075 is a specific activator of phosphorylated KATP channels.